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Drainage tiles and pipes have been made
in a great variety of forms, but all author-
ities agree that the cylindrical tile is best
suited to all conditions. They are manu-
factured in all diameters up to about two
feet.
Sometimes, by placing a few simple drains
in the proper places near the sources of
springs, swamps of great extent may be
quickly dried, while surface drainage of
the swamps would be very expensive and
only partly successful. Sometimes laws
provide for the reclamation of swamp land,
partly at the expense of the county in which
they are located. In the laying out of drains,
the first point to be determined is the place
of outfall, which must necessarily be at the
lowest point of the land to be drained. The
next point to be determined is the position
of the minor drains. In the laying out of
these, the surface of each field must be re-
garded as being made up of one or more
planes, for each of which the drains should
be laid out separately, so that they will run
in the line of the greatest slope, no matter
how distorted the surface of the field may
be. All the minor drains should be made
to discharge into mains or submains, and
not directly into an open ditch or water
course. As a general rule, there should be
a main to receive the waters of the minor
drains from every five acres.
Great reclamation projects have had for
their purpose the draining of vast areas.
The most notable instances in recent years
has been in connection with the Everglades
of Florida (see everglades).
DRAINAGE CANAL, chicago, a canal
connecting the south branch of the Chicago
River with the Desplaines River at Lock-
port, HI. It was constructed for the pur-
pose of turning the sewage of Chicago into
the Illinois Eiver. Previous to its construc-
tion the sewage had flowed into Lake Mich-
igan, from which the city obtains its water
supply. It is considered one of the great-
est" engineering feats of the century.' By its
construction the Chicago River, whicIrilQwed
into Lake Michigan, had its direction re-
versed, and a powerful current from the
lake was sent through its channel to* the Illi-
nois River and thence to the Mississippi.
This -canai'was begun September 3, 1892,
and was completed in January, 1900, at a
cost of about $50,000,000. It is a little over
twenty-eight miles long and from thirty to
 thirty-six feet deep; its width at the bottom
in rock sections is 160 feet, and in earth
sections from 110 to 202 feet, and at the
top it is from 200 to 300 feet wide. The
depth of water is never less than twenty-
two feet, and the average flow is 300,000
cubic feet a minute, though its capacity is
600,000 cubic feet. The controlling works
at Lockport consist of flood gates, a beartrap
dam and a tail-race 6,500 feet long. The
channel is large enough to carry boats draw-
ing twenty-two feet of water, and with im-
provements that have since been made in
the Illinois and Mississippi rivers the
Canal now serves the double purpose of
drainage and water transportation between
the Great Lakes and the Gulf of Mexico,
as part of the Great Inland Waterway
system, completed in 1933,
DBAINA&E TUBES are used in surgery
to conduct pus away from an abscess when
a free incision cannot be safely or conven-
iently made. They are usually made of rub-
ber or caoutchouc, and are introduced into
the abscess or wound so that one end is in
contact with the seat of discharge, while
the other reaches to the surface of the skin.
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SIR FRANCIS
DRAKE, francis, Sir (1540-1596), an
English navigator, famed as the first Eng-
lishman to circumnavigate the globe. He
served as a sailor in a coasting vessel and
afterward joined Sir John Hawkins in his
last expedition against the Spaniards
(1567), losing nearly all he possessed in
that unfortunate enter-
prise. On the most fa-
mous of his voyages
Drake passed the
Straits of Magellan,
plundered the coasts of
Chile and Peru, sacked
several ports and cap-
tured a Spanish galleon
laden with silver, gold
and jewels to the value
of perhaps $1,000,000.
He then, ran north,
seeking a passage to the
Atlantic, but was compelled to abandon -tfiis
scheme. He then steered for the Molucca,
crossed, the Indian Ocean, doubled the Cape
of Good Hope and arrived at Plymouth,
November 3, 1580, completing a journey
around the world. Drake was also one bl
the heroes of the contest with the Spanisb.
Armada in 1588 (see armada).

